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(54) STEEL FOR CARGO OIL TANK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide inexpensive steel for a cargo oil tank which has 
excellent corrosion resistance. 

SOLUTION: (1) The steel has a composition containing 0.01 to 0.3% C. 0.02 to 1% Si. 0.05 to 2% 
Mn, <0.O5?6 P. <0.01% S and 0.03 to 3% Ni, and the balance Fe with impurities, and. Mo, Cu, Or. W, 
Ca. Ti, Nb, V, B. Sb, Sn and Al can be contained therein. (2) The steel has a composition 
containing 0.01 to 0.3% C, 0.02 to 1% Si, 0.05 to 2% Mn. <0.05% P, <0.01% S. 0.01 to 3% Ni, 0.01 to 
2% Cu, <0.05% Or and <0.07 Al, and the balance Fe with impurities, and in which the number of 
inclusion particles vyith a grain diameter of >30 |im is <30 pieces per cm2, and, provided that Ap 
denotes the ratio in the % unit of pearlite occupied in the structure, and C denotes the content 
of carbon in mass%, A/C<130 is satisfied. The steel can contain Mo, Cu, W, Ca, Ti, Nb, V, B, Sb 
and Sn. 
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(5^ KHW>*«t] *-=f*-<;i'i'>iyffl«« 



(57) [^] 

®C : 0.01~0.3%, Si : 0.02—1 %x Hn : 
0.05-2%, P : 0.05%IXT. S : 0.0196JKT^ Ni : 0.03 

u. Cr. Ca. Ti, Nb. V. B. Sb. SaS:t^Al^g:#^T•^, 
it/^o ®C : 0.01— 0.3%s Si : 0.02—1%. Mn : 0.05—2 

%. P:0.05%t;(T. S:0.01%J-XT. Ni : 0.01-3%, C 
u : 0.01-2%. Cr : 0.05%t<T. Al : 0.07%i;(T*-&* 

®#*«i:LTAp/C^ 1 3 O*jifc-rii0o <l(DSi*J 
fi. H(K Cu. W> Ca. Ti. Nb, V, B, SbRtfSn*#A.T* 



(2) 

1 

[it^«l] S«%T% C : 0. 0 1-0. 3%. S 
i : 0. 0 2~1 %. Mn : 0. 0 5~2%. P : 0. 

0 5%WT^ S : 0. 0 1 %L:IT. N 1 : 0. 0 5~3 
%. M 0 : 1 %i;(Ts C u : 1 %i;JL~f. C r : 2 %Ju;< 

W : 1 %&LT. C a : 0. 0 1 %ixr. T i : 0. 

1 %VAy. N b : 0. 1 %t(Ts V : 0. 1 %JWT^ 

B : 0. 0 5%WT^-^WU eMf^msii'^ 

2 ] a®*^B56«ai-pa*3nTt^s^^« i fc lo 
im^msi mm%r\ c : o. o i~o. 3%. s 

i:0. 0 2~1%, Mn:0. 05 — 2%. P:0. 

0 5%IXT. S : 0. 0 1 %J^T, N i : 0. 0 1-3 

%. Mo : 1%JWT. Cu : 2%&rP. C r : 2%W 
W : 1 %JWT. C a : 0. 0 1 T i : 0. 

1 %fi(Tv Nb : 0. 1 V : 0. 1 %fe<Tx 

B : 0 . 0 5 %LXT. S b : 0 . 5 %i;JLT. S n : 0 . 

5%WT. A I : 0. 0 7%JWT*#*U ^gP^^F e 

[ffi*«4] ®fi%T% C: 0. 0 1-0. 3%v S 
i :0. 02—1%. Mn:0. 05 — 2%. P:0. 
0 5%t;iTs S : 0. 0 1 N i : 0. 0 1-3 

%. Cu : 0. 0 1 — 2%. Mo : 1 %JJ(T. W : 1-% 
IXf. C a : 0 . 0 1 %JJ(T. S b : 0 . 5 %1XT. S 
n : 0. 5%JWT. T i : 0. 1 %WT. N b : 0. 1 
%JKT. V : 0. 1 %WT. B : 0. 0 5%JL;(T. C 
r : 0. 0 5%JWT. A 1 : 0. 0 7%JWT*#WL. 

mmt/^ F e Rtf^Mi^A^?. ft . nm'^ 30 n m^m^ 

5/ra!^*Mcm' fefctJ 3 0ffl*}8T'. 1.0. TIB 30 

A p/C^ 13 0 (1) 

ccx\ ±IB (l)S1'fc*3lt5Ap(4iSJg^fC(5a6-5/'?- 
h <D%*i5iT'tD»J-&. C «j^cDg«% T'©-t*« 

[M*«5 ] M o <7)-^#aA^ 0 . 0 1-1%. W<D#W 
«A^0. 0 1 — 1%. Sb<0#*«A<0. 0 1—0. 5 
%. Sn<D-^WS*^0. 0 1—0. 5%(0^pii<t^lf^ 

Sit*c 40 
CW^^e] TiCD#««*^0. 005-0. 1%. N 
b<D^*a*^0. 0 0 2 — 0. 1%. V©-^Wfi!b^0. 
0 1—0. 1%. B<D-§-WaA^O. 00 0 2 — 0. 05 
%<0'P^ < i: i/^-fn*^*«;rc-r»*« 4 Xtt 5 fclB« 

fc;?j-d-^-r;l/^y^Mil**T**oT. '>ft<fct,M-a 

COOOl] 50 
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mm'$ty'>X'$,^^-d^yf)i'$ty^m<Dm'^icmt 

CO 0 0 2] 

[0 0 0 3] :iJ~:^t'^JV^y'>(OUmmt. mmSff3 
XJiyi^y<Dm:ff7.mmLrcN2 ±i^<Di37. ax~f. 

(H2 s ) ^^tsmm(Dmm.micit. mmmc^^n 
Lr{±^gi6rMLv>fe®tft^o iiittcpfc-^sns]^{t 

mx^^t)\ M^'\^D^i?{i(^i:^^fftI/^^DT'^T•^ 
So ft*5. ±fB^':?— h;^fX(D-€aj^LT«. <*«% 
1?. 1 3%C02 -5%02 -0. 1%S02 -l^gP 

[0 0 0 4] ±fB®J;9ftM6lSittc:f3t.>-rtt. ;!7-dr 

^^jv-^y-^p^nutr^^Ty^mxit^mm-iitl^mc. 

[0 0 0 5] C3Lfc»1fA^6. >?;-d':e--i'>'l/^:^^£?) 
fcib. l!^mi2 0^(Dmm\^n\.X2mm(r)m'BiR^t 

[0 0 0 6] LA^t. mn^^t^t. mu(Dm3^ii^m 

[0 0 0 7] ft*5. i3-:i:t-<)l^y'>mmtLXii. 
m^lS. 1fr4 2000-17381 -^ii^iiJcC utUg 
^'^m^^t LX^tsmf:i\ X. !itr^ 2 0 0 1 - 1 0 7 

1 8 Q^'j^miC C r t A 1 ^'ii^m^^tLX^tsmii^ 

T. Ha s timMciiLxm$tmwc-D\.^xit±< 
^ic^^^x+^^istkmm^ti^^^m^t'iib^tco 

[0008] 

i^mii'^fmv^'y t-t^wm ^^ma. ±ts^iKic 
s»Tft^nfct>©T'. ^(osmt. ±mm'k'pm^m 



(3) 
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[0009] 

LWmm^t^rcib(D^m *?iB^©gg{i> TIB 
(1) ~ (7) \rL^iri}-d^^)\y^y^mW!M\ctb 

coo 10] (l) SM%-e. C : 0. 0 1~0. 3 

%> Si:0. 02—1%. Mn:0. 05 — 2 %s 
P : 0. 0 5%J^T. S : 0. 0 1 %\:Xr. N i : 0. 

0 5~3%x Mo : 1 %JLXTs C u : 1 %VXV. C r : 
Z%Wf. W : I C a : 0. 0 1 %JWT, T 10 

1 : 0. 1 %I^T. N b : 0. 1 %J-XT. V : 0. 1 % 
tXT> B : 0. 0 5%JWT^#*L. JigPF e&O'^M 

[0011] (2) gM*^l?5^MT®^3nTI/>S±fe 

(1) icmm(D:fj'-d^-f)V^y'^mmUo 

[0 0 12] (3) C : 0. 0 1-0. 3 

%> S 1 : 0. 02 — 1%, Mn : 0. 05 — 2%, 
P : 0. 0 5%lTf. S : 0. 0 1 %JXT. N i : 0. 

0 1 — 3%, Mo : 1%J^(T^ Cu : 2%JLXT, C r : 
2%JMT, W: l%iXT, Ca : 0. 0 l%&rf. T 20 

1 : 0. 1 %Ji(T, N b : 0. 1 %&rF. V : 0. 1 % 

B : 0. 0 5%J-:^T, S b : 0. 5%iTf. S 
n : 0. 5%t(T, A 1 : 0. 0 7%JWT^#WU S 

[00 13] i4) UM%X\ C : 0. 0 1—0. 3 
%, S i : 0. 02 — 1%, Mn : 0. 05 — 2%, 
P : 0. 0 5%JWT, S : 0. 0 1 %JU("F, N i : 0. 
0 1-3%, C u : 0. 0 1—2%, Mo : 1 %fe(T, 
W : 1 %Ji;<T, C a : 0. 0 1 %JXT, S b : 0. 5 % 30 
&rf. S n : 0. 5%tXT, T i : 0. 1 %JWT, N 
b : 0. 1 %iUsT. V : 0. 1 %WT, B : 0. 0 5% 
t(T, C r : 0. 0 5%IXT, A 1 : 0. 0 7%IXT* 

m*@^^:A-fe^^)^ 1cm' ^fcD 3 0{@*ffiT-, M 

fflU TfS (l)S4'fcfctt5ApttfflJifi:(5ie)i./'?-^ 
'rh<D%mfiiT-®SiJ-&, C {iJ^^©g«%r'<0-&=&««: 

[0 0 14] Ap/CSl 3 0 (Do 40 

[0 0 15] (5) Mo<D#W«*^0. 0 1-1%, W 

©#*a*^o. 0 1-1%, s bo-&wfi*^o. 0 1 - 

0. 5%, S n<D-§-#«*^0. 0 1—0. 5%<0^*< 

i:^i^tm^^mtc^±m (4) icfBe<DA-rf;f-r;i/ 

[0016] (6) T i ®-^Wa*^0. 00 5-0. 1 
%, Nb<O#W«:6^0. 0 0 2-0. 1 %, V<7)#*fi 
iJ^O. Ol— 0. 1%, B©#*aA'0. 0 00 2 — 

0. 0 5%®'>*<i:fev^-fn*^*jifc'r±s (4) X 
fi (5) ^cffi«^^c»*-d';^--r;^^>^fflSB^. so 
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[0 0 17] (7) ±§B (3) (6) ST'0<.^-rn 
i)-^U:mm-^tifci3-d:^-^)\^'S'y'>PSm^X'^^r. 

[0 0 18] iXT, ±fE© (1) - (7) tDiiWc^S 

mm^ti'en (o - (7) <D5ilwi:^^ao 

[0 0 19] felts r:fyfttlJ J IS G 05 

SStlB^^niTc A^:f>ffiil^X« B3S:n-ftil^^t/^t,\ 

[0 0 2 0] tfJIBLfcglM^MfiK-rSfc 

[0 0 2 1] -r^^s^, :5fe-r, '<i—Vi}7.^^t5ff^H 
Hil^fr-^fco (a) - (c) ©ftlM* 

[00 2 2] ia) yd—V-^T.^^tSi^Wz S 

[0 0 2 3] (b) NifcAa^T, Mo, Cu, Cr, 
W, Ca, Shm}Sn(D\m&jL^mAir^ils 

[0 0 2 4] (c) Mtc, ±fE®Mo*^P)Sn$T<07C 

•rs, 

[0 0 2 5] i^l/^r-, *l§BJ#c>(i, -l':^-h:«'7.SC; 
^/*:^XAfcMLTTf3 (d) - (i) <0^m^^ 

[0 0 2 6] (d) '1':^-^*'xEt'^c-t$nsso2 

THz SO3 *^^«-rSo MfC, H2 SO3 ii^Oz t 
J:!3K{fcLT^C5H2 SO. t^Bg-rSo 
[0 0 2 7] (e) i^^^tctt, ±IB<DH2 SO3 -^H 
2 SO4 A^TK^J-tfJfc-t^^nSo CCDfea6, ^<0-(i- 

[0 0 2 8] ( f ) *ffi^Ox>y :^a{Ct5lt-50^tt, jg 
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[0 0 2 9] (g) -yj. H2 s ^'^t5Mm<Dmm^ 
[0 0 3 0] (h) mm^mmLiii^^m^tmm^mm 

[0 0 3 1] (i) *^dr;t-r;l/^>i'jSaKU>7j<A^ 

fc^L. Hz S RUCl' *^#a-rs^#Tr'7LA;!)^ 
[0 0 3 2] ±e&(D^^^<Dm-kyi:i3~Xl^RZ}miR^ 

m^n-:}rctc?>. tib (j) ~ (p) (ommtim^i}^ 
[0 0 3 3] (j) cuoymmc^^r. mmnc^^ 

mzf}-'^m^f}'^j;:oic. cu-^mmo^mtaicfi^^xm 
±mmmL<i&-rt^o so 

[0034] (k) Cui:N i J&:l^LT##^-ar§C 

[003 5] (1) C u&tfN Ucmr. Mo. W. 
Ca. SbRt/SnOiaJULh^j^ira-rsi:. Mti»^ 

[003 6] (m) ±IB©Cu*^^Sn$T'«:^An-rn 

[0 0 3 7] (n) C tRUA 1 ©#Wfi«:®IIS-r« <1 

tx\ m&Mc^:i>nmkomh<Dmmx<o^mm^^ 

ai^-Sil^*^T't5o 40 

[0 0 3 8] io) mmiicj;::^nmm>jmL(Dmmx 
<D±mm^ii. mi^ic^tb^/^-^^ h(D%m&X'(Dm 

^ApRzsmm%x(Dc^mmtt^mmL. rAp/ 

[0 0 3 9] (p) mii;}<^cj;::i,m&mm{^(Dmmx 
(o^mm■kRzfswtETX(Dl^^<Dm.\ai. m^iftE 

[0040] (1) ~ (3) ±E (a) ~ 

(c) <D35JHt«':5l>T^fig*nfcfe<OT*fe5o 50 



[004 1];Q:*3. il) RXf (2) (D^miC^^^X 

it. sm^mmt^mi^nm(Do*>. mo, cu. c 

[0 0 4 2] (3) ^D^BJ^c^3l/^T^>^ Mo. Cu. c 
r. W. Ca, Ti. Nb. V. B. Sb. S nRt/A 

[0 0 4 3] (4) ~ (7) <D^{±. ±iS (d) ~ 

[0 0 4 4] (4) (D^micisi^^xit. mM^m 

J^t^nHm^TxMcDo^. Mo. W. Ca. S b. S 
n. Ti. Nb. V. B. C r &a*A 1 1 1 ^^{co 

c r t A 1 tyb5ffittn{ffav^ai:iff$L 

[0 0 4 5] 

L<mmt^o ii^. ^7c^<7)#*a© r%j 

(A) ^tfcofk^^ 

c : cti. umtLx<Dm&^m^t^rcmc!i^wrji7t 

mx^O. 0. 0 1 %i;(±(7)#W«*^i£^ST'S;5o L*^ 
U 0. 3%^S^T#«*ti:Si:?§^*Wr§, 

^^t-t^yi^^ y<D^ii^.i^m±LXi^-kt)mL<rj: 

So Ltcff-oXs CO^^m^O. 0 1—0. 3%tL 
fco C#W«<Di?SLV^IiH{iO. 0 1—0. 2%T-fe 
!3. i»?J?*H/^ieHttO. 0 1~0. 15%T'*5«. 
[0 0 4 6] Si : S i tt. ^m}c>^Ws7imx$>K)s 
i-^tSi^mb^^n^tztbimt 0.02 %JLXh-&W$-ti: 

*^s*t)nSo c(Drzi!b. s i(D-^^m^o. 0 2~i 

%ilLfco ^!fSLl/>-g-#a©^HttO. 0 2~0. 8% 
T-afeO. j;»?jif$Ll^®H{iO. 0 2 — 0. 5 %T*fe 
S. 

[0 0 47] M n : M n tt. {gnx h T'SI<0^i[*JSa6 
0. 0 5%^J(±©##S*^igST*feSo L*^L, 2%* 

HttO. 0 5-1. 8%T'^0. «t*?iif$Ll>a5Htt 
0. 0 5-1. 5%r'S«o 

[0 0 4 8] P : Ptt. «!*tC^*n-5^iM!feTt^r% 
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m±miS-k^^mtb^fctbico. 0 1 %i;i±^# 

W^-^T'ti^^ P€»#%«®^f*H/^±ll{iO. 0 4 

[0 0 4 9] S : 0. 0 1 %i;(T 

$Ll/^±llttO. 0 0 8%. <S;!3»*H.>±PIt±0. 0 

[0 0 5 0] N i : N i Hz S *#$*l/>|^Si^ 
N 1 tea. Sm^t7i<||^it^c:}3^^TI5S:fttt^D^i^^fctl;K 

{iNi^O. 0 l%W±#**-a-^*^SA^fe'9. 0. 0 

U :^7. hifmtSiti)^*)X'^^o Ltzt^^X. Ni 
W«*0. 0 1~3%ilLfc„ Ll/^-g-WMCD^fflti 
0. 1-3%, cfcOiifSl/t/^iBHtiO. 5~3%T2fe 

So 

[0 0 5 1] (1) ~ (3) Rtf (7) O^WtC^Sa! 

*^ e> A 1 $T*©7£*© ^ -^^^ 1 aiXi:*-^^ 
[0 0 5 2] -y;. (4) ~ (6) (D^mim^muo 

T#t?i2SS*^*S„ (4) ~ (6) ©^BJfc^S 

A 1 ^x(07iM<D5^ii^^miiti^ laiXJ:^■t^l?^> 

[00 5 3] Cu : Cua. Ha S ^#$«:t,^^SP 

*^ 0. 0 i%s:jit'^mfE^^ctxi^mmmtc^ 

0. 1 %t^±-tW*-B-^<Ii:T'^S«-M^#{C3S: 

0, 0. 1 %a±#w^*n«-Msi^*ja^*^en 

5o L*>L> l^-rn<0^t,C u*2%*SXT##^ 50 
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|51ttl%i:'r«ci:*^j:t)i?$H/\ UfcA^-pT, 

(1) ~ (3) ©fgB^fcfent^Cu*'2NacDPfig^^t 
t ftt/^^0^<D C u O^^m^s ( 1 ) RD* ( 2 ) CD 
^Jfc43l>Ttt 1 (3) (O^miCiSl^^nt 2 % 

(OCuCDt^m^O. 0 1~2%i:t/c„ 
CO 0 5 4] Mo ; Mott. H2 S 

0 ti 0. 0 1 %&.±<D^^mtir^ n ti)m^ L\^\ h 
ij^L. Mo*l%^e^T-^%*tirTfe^&^*^fiafD-rs 

mo. 1 %-eS5c:i:*^Mt»SL<> o. 3%-p* 

[0 0 5 5] C r : C r H2 S 

Gr(±0. 0 l%JW±cD^W»i:-r-SC 
i:*WSUt.^ LA^L. 2%^@^T#W^-&Sfcm 

JfSLl^liSHttO. 1-2 -Miff* bV^iSHtt 

0. 5~2%T'^So 

[0 0 5 6]-;^. Cra, Ha S ^^O^SiglOjg 

0 . 0 5 %I^Ti: t /co C Oii-^O C r 

^*«(±0. 0 4%t(Ti:-r-5<li:;?)W$Ll\ 
[0 0 5 7] W:Wtt. H2 S ^-g-S^rl^lSSiglOjg 

i%JW±©#w«^-rscii*w$Lv\ t*^u 

1 %^^T#W*-&Tt>tr|ffi©Jai*{4lS3toLa7. h*^ 



(6) 
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■rs#&€)W-g-WM<DTIHi{i 0. 1 %T'&^ <: 
tc^ff$L<. 0. 3%T'^ntf-Mj!?$Ll/\ 
[0 0 5 8] C a : C att. Hz S 

0 0 0 2 %\:jjL(D^mmt-^^ Ctf>m^h\^\ bi)^ 
U Ca^O. 0 1 %«rS^T##$-&TfeMie<D5c6S 

0 1 %T'a&n{f-M»$H/\ 
Co 0 5 9] T i : T i {i. ^^O^S^ft46^ftffl^* 

T 1 fctt. m(Dm\^^\^±t^^im'p< t i s 20 
^f}\ i')mm\c=t<D%^^m^iat^ Tuto. 00 

*0. l%*mT-g-W^-a:TfeBufB<7)5^*t±fafPUn 

^*5. ^-rs^c^tT i to-g-*a«^Tffi€{io. 0 1 

%X$>^Cttf^mic!;tf^L<. 0. 0 5%X&tHi-B 30 
[0 0 6 0] Nb : NbS. ^<D^iS*Si6^{tffl^* 

•r^Tic^-efeSo !i<r)^mi^m¥su^)i(D^^mx^ 

bfiO. 002%SXt(O'^mmtt^Cilil}m^L\^\ 
LA^Ls Nb^O. 1 %^®^T-t#^ii-5ti9tt©ffi 
T^}S<o Ltcii^^X. Nb^^fSi^tca. 
^*«*0. . 1 %J^Tt'rs<0*^J;v>, iS:43. "^"TS 
«-&<D N b <D^mm(D±mmii 0 . 05 %T-feS Ctti^ 
(ifSL<. 0. 0 3 %T'fen{f-l^t LV>o 40 
[006 1] V : Vtt. Si«i^g*fPl±$-^§ftffl%W 

■Dx^n^ti^t)\ ^^mmc^(Dm^^m?>icii. v 

ttO. 0 1 %lJ<±<o#W«ii-r-5Ci:*^^(?$Li.\ L*^ 

<D^mm^o. \%i:xft'f^<r)tf^^^\ ^*3. mat 

5#^<DV<7)#*a(D±MttO. 0 5%T'$>5<li:*< 
»SL<. 0. 0 3%-??fentf-^W$Lt>o 
[0 0 6 2] B : Bt4. Si©®S*]S4i)5f¥ffl*Wr 50 
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^K)mm\c=t<Dn^^%^\at. BfiO. 000 
2%iXh©#*«i:-r5ci:j!)^jif$Ll>o Lj&^U B* 
0. 0 5%«:mT#W*-tJ:§<ti9ffi©{gT*Ja<„ L 

fc*^or. B^^irtj-rs^-^fctt. ^(o^wa^o. o 

5%£<Ti:f«<0*^J;t\ ^fe, ^AP^S##(DB<D# 
««©±l®ii«0. 0 2%T*a&SC:fc*WSL<. 0. 

0 1 %.r'*n{f-«^ffs Lt/\ 

[0 0 6 3] s b : s bf*. wmi<omLi^m.x<Dm± 

0. 0 1 %t(±©#*«i:-r5ci:*W$Li/\ L*^ 

sb^ro. 5%^mxx^m-^^x^mi<r>%mt 
^© T I (o^mm(Drmmit o . o i ctt'^ 

0^L<. 0. 0 5%T'^n{f-»»*H/\ 
[0 0 6 4] S n : S ntt. ^M^?) ML^i^-e^B^ 

■r s o c n ©Jasfi^i^tr u^;KO#*aT-^ o T t. 
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*f;^B : i*Sfi|%r% 5%02 - 1 3%C0j -0. 0 2 
%SOz -0. 2 5%H2 S-^N2 o 

[0 10 5] 1 ^B(Dm^tm<Dm. m^h-(Dm:fzii-k 

40 [0 10 6] a6A^e.BJP,*^ftj;a^c. fk^fflfiK*^*f8 

fe!fecD^«:SSfc"rSJSBl~B20 O^tJtt. TLftiiJgii 
g*'0. .1 5mm/^Ji(Ti:'>*t/\ cnt^^U it^ 
fm.. ft^m^RZf TAp/Cj <Dfii£O^J>^< tiDI/^ 

[0107] mmm 5) mi icmtit^mm^^t^ 
1 4m<om^n^mm^^m^'X^L 5 0 k gsi% 

50 iibifem, a^<o:?5rffiT-iiHiiigLTJi^ftM 20 mm 
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[0 108] 



* mil 



* 

« 7 









it 






fS, 


: HS%> 3 












# 


c 


Si 


Nn 


P 


s 


Cu 


Ni 


Cr 


No 


If 


Ti 




V 


B 


Ca 


Sb 


Sn 


Al 


B27 


0.09 


0.20 


0.99 


0.023 


0.002 


0.41 


0.28 






- 
















0.024 


B28 


0.11 


0.13 


0.87 


0.022 


0.002 


0.51 


0.37 






0.29 
















0.019 


B29 


0.09 


0.43 


0.90 


0.016 


0.003 


1.02 


0.61 






- 












0.35 




0.034 


830 


0.13 


0.36 


0.63 


0.018 


0.006 


0.61 


0.61 






_ 


0.012 


0.011 




0.002 








0.033 


B3t 


0.05 


0.27 


1.99 


0.033 


0.003 


0.58 


,0.31 






0.38 


0.015 


0.008 


0.015 


0.001 








0.029 


B32 


0.10 


0.14 


1.18 


0.031 


0.002 


0.77 


0.45 




0.25 




0.010 


O.0O8 


0.015 










0.037 


B33 


o.oe 


0.41 


0.95 


0.047 


0.002 


0.42 


0:19 








0.005 


0.009 








0.41 




0.042 


B34 


0.13 


0.77 


0.47 


0.023 


0.003 


0.52 


0.25 








0.012 


0.010 




0.001 


0.004 




0.25 


0.035 


835 


0.11 


0.26 


1.00 


0.032 


0.002 


0.66 


0.35 






0.21 


0.013 


0.010 








0.31 




0.036 


836 


0.11 


0.24 


1.01 


0.033 


0.003 


♦ - 


* - 








0.015 


0.010 




0.002 








0.031 


B37 


0.10 


0.33 


0.99 


0.028 


»0.042 


0.18 


0.02 










0.012 












0.025 


B38 


0.12 


0.22 


1.21 


0.033 


0.002 


0.22 


0.11 






















0.034 


B39 


0.10 


0.45 


1.11 


0.021 


0.002 


0.40 


0.03 






















*0.121 


B40 


*0.36 


0.28 


1.21 


0.041 


0.006 


0.34 


0.24 






















0.019 





















[0 10 9] ^i/^T% ±m$mKi:-ormcm-^t)'^i 2 
mmEmv. m-^ 2 0 mmfommcLrco ^fe, ±122 



[0 110] 



0 mmo^mm^p^^ ^nMi^M-^ftsib, ye^mwLf^ 

[0 1 1 1] X^ ±IH®0?3b^2Omin®#8!fi*>ei|@ 



. [0 112] 4^mm'kmm(o'^. ^mmo^m^pn 
[0 1 1 3] « ate. ±m(D^mmf^^^m-i^zomm 

[0 114] 
[^8] 



» 8 







Ap/C 


l^@3 0/xm&j@x.2> 




# 




(Dm 


^Sttfik «B/cm') 


(mm/^) 


B27 


2 


9 7 


20 


0. 04 


B26 


2 


1 0 9 


1 5 


0. 03 


B29 


2 


9 9 


1 5 


0.01 


830 


2 


1 0 8 


1 9 


0. 02 


831 


2 


4 2 


1 8 


0. 03 


832 


2 


8 9 


1 9 


0. 03 


B33 


2 


8 6 


1 3 


0. 02 


B34 


2 


1 1 1 


2 1 


0.0 1 


835 


2 


1 0 9 


1 4 


0.0 2 


«B36 


2 


107 


20 


0.10 


♦B37 


2 


9 6 


♦ 4 5 


0. 09 


B38 


2 


« 1 88 


1 8 


0. 09 


*B39 


1 


1 08 


♦ 3 8 


0. 08 


*B40 


2 


♦ 19 2 


1 7 


0. 09 


^) 







[0 115] S8*^P.B^P>A^;S:J;^fc. imm^ff:^m 



50 
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[0 116] 



* So 

[02] ^7j<fci;5^S^DjEL©mi^fc*5t:^5C u 

[03] wm^^Qmy^^rzm'^m^¥^<mim7F:twri 



[01] 



[02] 




12 3 4 




t 2 3 



[03] 




3mm 



100mm 



